Introduction
Brucellosis is a health disorder. It is an infection--contagious disease caused by the bacteria of the genus Brucella, spread worldwide, with chronic evolution, showing diffuse granulomatous appearance and characterized by infection of cells of the mononuclear Phagocytic system, caused by facultative intracellular bacteria (1) . Today ten species of the bacteria of Brucella genus are known, morphologically indistinguishable; however, each with its preferred host: B. melitensis:
sheep and goats; Brucella abortus: bovine and bubaline; Brucella suis: swine, hares, reindeers and rodents; Brucella neotomae: desert rat; Brucella canis: canines; Brucella ovis: ovine; Brucella ceti: cetaceans; Brucella pinnipedialis: pinniped; Brucella microti: wood mouse and, most recently, Brucella inopinata: humans (2) (3) (4) (5) .
By being able to affect animal and humans, it is considered an anthropozoonosis, because its etiologic agent -which lives in some animals -is transferable to the human species, and it is considered one of the most important health disorders spread worldwide, according to the Food and Agriculture Organization (FAO), the World Health Organization (WHO) and the World Organization for Animal Health (OIE) (6) (7) .
In Brazil, in the 1970s, the Ministry of Agriculture, Livestock and Food Supply estimated a loss of US$ 32 million caused by bovine or bubaline brucellosis, only considering animal abortions and the decrease in milk production (6) .
In humans it may have acute and latent forms.
It is characterized by continuous, intermittent or irregular fever of uncertain duration, and has welldiversified diagnosis. A common symptom is asthenia and fatigue, accompanied by malaise, cephalalgia, weakness, profuse perspiration with characteristic smell, chills, arthralgia, depression, weight loss, as well as reproductive disorders such as orchitis and erectile dysfunction in men, and abortions and infertility in women, and may be asymptomatic or develop into the chronic form, in addition to osteoarticular complications, bacterial endocarditis and even suppuration of organs such as the spleen and the liver (8) (9) .
Brucellosis is not a mandatory notifiable disease in Brazil for humans. However, in isolated cases, outbreaks of the disease must be reported, investigated and the control measures adopted, but the diagnosis becomes difficult due to its characterization (8) .
The possibility of person-to-person transmission is uncertain, but probable since it was reported in Royal Oak, Michigan, in the United States, when the bacteria was isolated in an infected microbiologist's wife, suggesting the sexual contact as a possible source of infection (10) . A case study in Israel demonstrated the transmission between humans, associating the contamination of a doctor due to a newborn during resuscitation -the professional contracted B.
melitensis after contact with the patient. The other members of the team involved had negative serology for bacteria (11) .
The prevention of the disease in humans is related to positive animal control to this infection, in addition to a greater care with food and contact with contaminated sources. Vaccination is regulated for some animals, in the case of strains of Brucella abortus and Brucella melitensis. For humans studies are in progress, but nothing has been proven yet (12) (13) .
The treatment is conducted with antibiotics, a combination of doxycycline and rifampin, for an average period of six weeks, in addition to other second-choice drugs, depending on the evolution of the clinical picture and the risk to patients such as children and pregnant women (14) .
Although brucellosis is considered a potent infection in humans and animals, in Brazil we don't have an organized public health network capable of identifying human cases (12) .
Due to the severity of the disease and the lack of epidemiological data on the situation of human brucellosis in the State and municipality, this research aimed at determining the seroprevalence of Brucella spp in the human population in the municipality of Marechal Deodoro, Alagoas, Brazil.
Methods
Our research is an observational study whose objective was to determine the seroprevalence of The sample size was calculated with a population of 27,193, since we observed the disease prevalence was higher in adults (1, 15) , and the sample calculation performed of the sample during the five months of research.
The amount of participants was proportional to the population of each USF.
For a better conduction of this study, screening cards were prepared to collect additional information of volunteers, in addition to folders and posters for disseminating information on brucellosis in the entire municipality.
All health care professionals were invited to participate in a meeting before the beginning of the research to discuss on the topic studied. Each USF representative received the material related to the study, e.g., screening sheets, educational material, informed consent terms and a manual on infectious and parasitic diseases by the Ministry of Health.
The invitation was delivered as a verbal request to patients who sought the health unit in the period, for any type of service, where they received all necessary information regarding the study in all its stages and undersigned the informed consent. To preserve anonymity the participants were identified by numbers.
The doctor responsible for the USF has treated he positive cases when it was the case.
The blood samples were collected by venipuncture of the cephalic (or brachial) veins with 25/5 needles, and a previous an antisepsis with alcohol 70% in the region.
The volume of blood collected (± 6mL) was kept in 10 mL test tubes that were inclined to help in the retraction process of the coagulum aiming at obtaining the serum for serological tests, which were later transferred to sterile microtubes and kept frozen at -20°C until the performance of the tests. When performing serological tests, the samples were thawed and kept at room temperature. The material was subjected to buffered acid antigen tests (BAAT), slow seroagglutination test in tubes, 2-Mercaptoethanols (SAL/2-ME) and Agar Gel
Immunodiffusion (AGID) test (16) . For the serological diagnosis of human brucellosis, kits produced by the Instituto de Tecnologia do Paraná (TECPAR) were used.
The technique was performed also in accordance with the manufacturer's recommendations. Being the BAAT a screening test, the reagent serums underwent SALT/2-ME to confirm the infection. All samples were tested with the AGID, being this a confirmatory test for rough species. The readings were performed after 24, 48 and 72 hours, using lighting system with indirect light and black background. The final result was obtained by the reading after 72 hours (16) .
In the slow seroagglutination test in tubes, the reactions for the slow test (16) .
The antigen was diluted at 1:50 in saline solution at 0.85% without phenol addition; the final concentration was 0.09%, and the solution of 2-ME at 0.1M was prepared blending 0.78mL of 2-ME at 99,22mL of 0.085% saline solution without phenol. Four glass tubes were arranged in an appropriate bench, being deposited 0.08mL, 0.04mL, 0.021mL and 0.01mL of the serums to be tested, to which were added 1mL of 2-ME 0.1M and, after 15 minutes, 1mL of the diluted antigen, corresponding to 25, 50, 100 and 200 dilutions, respectively. The tubes were incubated at 37°C in a 48-hour period and then the reading was performed.
The reading the reactions followed the same pattern observed for SAL (16) . 
Results
Of the 455 samples evaluated, 1.98% had positive results for BAAT, 1.54% for SAL/2-ME and 2.85% for the AGID test. The latter two tests characterize positive samples in the population studied (Table 1) . Regarding employments, most of the positive cases, 9 (45%), were housewives. The other professional activities were described as the follows:
2 (10%) practical nurses, 2 (10%) community health agents, 1 (5%) retired, 1 (5%) maid, 1 (5%) administrative assistant, 1 (5%) secretary, 1 (5%) peasant, 1 (5%) professional housekeeper and 1 (5%)
handicraftsman.
Among the clinical symptoms reported in the screening sheets, it was observed that most people mentioned cephalalgia, followed by malaise, profuse perspiration, weight loss, fatigue and irregular fever. 
Discussion
This study highlights the prevalence of Brucella spp of 4.4% in humans. However, it is worth mentioning that there is no data about the disease in the municipality analyzed, and even in the State and country in which it is located. According to the scientific literature, it is understood that the incidence of brucellosis can be up to five times higher, due to underreporting and to the difficult diagnosis (1) .
Diverging from data of other geographical realities, the infection was found in a higher ratio in men (2:1). This study demonstrated higher prevalence in females, possibly because men seek less hospital care. According to a qualitative research carried out in Rio de Janeiro, RJ, with two groups of men with different educational level (having more than 40 years and who work or live in the city), it was proved that those seeking less health services, whether for the fear of discovering an illness, shyness or reasons imposed by society (17) .
In Turkey, 1,028 medical records of patients infected with Brucella were analyzed -52.4% were female and 47.6% male. Despite this prevalence, one
can not say that the Brucellosis has a predilection for the female body, precisely because woman is the one who most often seek health services (18) . It is understood that, perhaps, the absence of a specific notification service for brucellosis can mask the real incidence of the disease and its variables.
Regarding age, researches indicate that the disease is more common in adults aged between 55 and 64 years (1) .
In China, an epidemiological assessment old. In China, brucellosis is a mandatory notifiable disease, both in humans and animals (4, 19) . However, this study is partially in accordance with the scientific literature, in which the studied population to public health (8, 20) .
Thus, in this study we can conclude that the volunteers with Brucella possibly acquired the bacteria through the contact with animals and/or consuming contaminated food.
Usually the brucellosis is related to the occupation, and in this research we can not relate the infection with such variable, since various professions were reported. A case study in China has detected the presence of Brucella in a mother and her twins -the contamination has not occurred in the work environment, but due to the dietary habits of the mother, thus leading to a vertical transmission and an increased probability of contracting the bacteria people until now considered to be in the low-risk group (21) .
Due to the close relationship between humans and animals, zoonoses and other diseases transmitted by food of animal origin are particularly important.
In most poor countries, there is little investment in public health services, and, as a result, the operation of health surveillance is impaired. Nevertheless, there is a trend to search for improvements in the control of brucellosis, since the advancement of technology permits the access to information around the world (22) .
Concerning symptomatology, the literature characterizes brucellosis as an illness of diversified clinic; among the symptoms observed are continuous fever, asthenia, fatigue, cephalalgia, profuse sweating, weight loss and others (9, 18) . The recognition of brucellosis as a human disease becomes complex, precisely due to the non-specificity of symptoms. This infection can reach all organs of the body, so laboratory diagnosis is necessary (23) .
Of the symptoms pointed out in this research, the cephalalgia was the most common and can be correlated with the literature -such complaint has been one of the most prevalent in the acute phase of the infection. Thus, one can understand that these patients are included in the initial phase of the disease and the others, asymptomatic bearers, with possibility of also being in the chronic phase (1.9) .
If the patient has fever, fatigue, malaise or other brucellosis symptom, and if he or she lives in an endemic location for other diseases of similar course, and there are risk factors, such as direct contact with animals and life in rural areas, careful research is necessary to put aside or diagnose the disease (24) .
While human brucellosis in Brazil is poorly known, with scarce and neglected data, in various parts of the world it has been considered a common disease for decades, and people have been facing challenges for its eradication and control. It is important to emphasize that our country recognize animal brucellosis as an important zoonosis, but ignore the infection in humans -the disease is present in several herds and Brazil is situated almost at the same level of countries considered endemic, such as Peru and Argentina (12, (24) (25) .
Conclusion
The human population of Marechal Deodoro showed prevalence of 4.4% for Brucella spp. Before the conclusion of this research, the reality of the city studied, in regards to brucellosis, was absolutely unknown, since there was no records of the disease in 
Study limitations
We could relate the limitations of this study to the fact that the individuals were in the age group between 18 and 64 years, and can not represent the entire population. Another limitation is related to the selection of the sample, which excluded the possibility of inviting other residents that have not sought health services during the period.
